In this paper a numerical method for solving n−order fuzzy differential equations is considered. This method which called piecewise approximation method, is obtained by interpolating a polynomial on fuzzy determined values. The proposed method is compared to Allahviranloo's method in [6] , and it is shown that this method in more accurate than Allahviranloo's method. The piecewise approximation method is illustrated by a comparative example.
Introduction
The topic of fuzzy differential equations are utilized for modelling problems in science and engineering and has been rapidly growing in recent years. The concept of fuzzy derivative was first introduced by Chang and Zadeh in [10] , it was followed up by Dubois and Prade [11] , Puri and Ralescu [20] and Goetschel and Voxman [13] . The fuzzy differential equations were rigorously treated by Kaleva [14] , Sikkala [21] , Kloden [17] and Menda [19] .The numerical methods for solving fuzzy differential equations are introduced in [1, 2, 12, 3, 4, 5] and for higher order have been studied in [9, 7, 6] . In this paper a new numerical method based on interpolation of fuzzy determined values is presented. The paper is organized as follows: In section 2, some basic definitions are brought. A proposed method for solving nth-order fuzzy differential equation is introduced in section 3. A comparative example is presented in section 4 and finally conclusion is drawn.
Preliminaries
First notations which shall be used in this paper are introduced. All of the fuzzy sets will be fuzzy subsets of the real numbers. A tilde is placed over a symbol to denote a fuzzy set so α 1 , f (t), . . .. An arbitrary fuzzy number with an ordered pair of functions (u(r), u(r)), 0 ≤ r ≤ 1, which satisfy the following requirements is represented.
• u(r) is a bounded left continuous nondecreasing function over [0, 1] .
• u(r) is a bounded left continuous nonincreasing function over [0, 1] .
Let E be the set of all upper semicontinuous normal convex fuzzy numbers with bounded r-level intervals. It means that if v ∈ E then the r-level set
is a closed bounded interval which is denoted by
Definition 2.1. [18] . For arbitrary fuzzy numbers u = (u, u) and v = (v, v) the quantity
is the distance between u and v. 
New solution
The n−order fuzzy differential equations
is considered, where
, subject to fuzzy initial conditions
We suppose that y(t) is a fuzzy solution of (3.2) and (m − 1) derivatives of fuzzy function y(t) is exist. The aim of this method is seeking a fuzzy piecewise approximation solution s(t) for (3.2) subject to the fuzzy initial conditions
Let l > m be an integer, h = b l and let s(t), 0 ≤ t ≤ b be a fuzzy approximation function of degree m. We define the first component of s(t) by
for 0 ≤ t ≤ h, and 0 ≤ ξ ≤ h, with the last coefficient α 0 = y (m) (ξ ) as yet undetermine. We can write equation (3.3) as follows:
We now determine α 0 = (α 0 (r), α 0 (r)) by requiring the s(t) should be satisfy equation (3.2) for t = h. This propose is obtained by putting Error =0 as follows:
The values of α 0 = (α 0 (r), α 0 (r)) are chosen where Error = 0 at t = h.
To illustrate this approach we consider the fuzzy solution of n−order fuzzy differential equation (3.2) as follows
such that
By using distance(2.1) in equation(3.7) we obtain:
This system has three cases as follows: Case 1:Suppose that coefficients a n−1 (t), a n−2 (t), . . . , a 0 (t) are nonnegative. Therefore system(3.11) is written by:
12)
13)
Case 2:we suppose that coefficients a n−1 (t), a n−2 (t), . . . , a 0 (t) in (3.2) are negative. Therefore
14)
15)
Case 3: suppose that some coefficients of (3.2) , e.g, a n−m−1 (t), a n−m−2 (t), . . . , a 1 (t), a 0 (t) in (3.11) are negative. Therefore
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and easily we can find the value of α 0 = (α 0 (r), α 0 (r)) in each of the above cases. If α 0 is situate in (3.3) , the piecewise approximation solution for n-order fuzzy differential equation (3.2) is obtained for 0 ≤ t ≤ h. The approximation solution in interval [h, 2h] is obtained by
for determining α 1 = (α 1 (r), α 1 (r)) by requiring the s(t) should be satisfy equation (3.2) for t = 2h. The object is obtaining by making resulting error to zero. By using
The values of α 1 = (α 1 (r), α 1 (r)) are chosen where Error = 0 at t = 2h. In general case for [mh, (m + 1)h], we have s(t) as follows: 
The values of α m = (α 1 (m), α m (r)) are chosen where Error = 0 at t = (m + 1)h. 
Conclusion
In this paper a numerical method for solving fuzzy n−order fuzzy differential equations were discussed. We showed that our proposed method has more accuracy and gives a better approximation than [6] .
